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Biodiesel Transesterification
in a Fluidized Bed
Daria C. Boffito, Mahesh Edake, Cristian Neagoe, Blanca 
Pastor Ramirez, Gregory S. Patience
Summary/Conclusions
 Transesterification + cracking in fluidized bed
 WHSV – extremely high
- 5 – 10 t catalyst = 80 000 m3/y
 Catalyst requires periodic regeneration
 Economic incentive
- Low cost feedstock: brown/yellow grease
- Catalyst volume 
- Higher grade fuel, product purity (cold flow)
- Sequential reactions (alternative products)
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 Liquid-Liquid  Batch
 High pressure  Batch
 Liquid-Solid  Slurry – Batch
 Gas-Solid  FB - Continuous
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R1: 1st stage reactor
R2: 2nd stage reactor
PS: phase separator
D:  distillation
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Fluidized bed drivers
• Advantages
 Continuous process 
 High mass transfer
 Short contact times
 High space velocities
 Higher product purity
• Disadvantages
 More complicated design and operation
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Experimental Objectives
 Demonstrate fluidized bed operability
 Optimize nozzle configuration
 Define operating parameters
 Synthesize selective catalyst
 Establish purity
 Minimize carbon build up
 Define regeneration strategies
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Group A Powder: Capillary FB
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t (ms) 3.3 6.6 10 130
Run conditions: 0.5 g catalyst
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Qoil ml/min 0.05 0.1 0.05 0.05
QMeOH ml/min 0.05 0.1 0.1 0.05
T °C 450 450 450 500
Biodiesel yield 24% 21% 63% 50%
MeOH + Biodiesel
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GC-FID Trace with HT Catalyst
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Summary
 Produce low cold flow biodiesel
 Low cost raw material
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